**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 11635 (1986) : Method for determination of strength of 
disperse dyes for polyester by screen printing [TXD 7: 
Textile Sizing and Finishing Materials] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi iJii^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



lS:ll635'l?a6 

(Reaffirmed 2000) 

Indian Standard 

METHOD FOR 

DETERMINATION OF STRENGTH OF 

DISPERSE DYES FOR POLYESTER 

BY SCREEN PRINTING 



UDC 677-027 523*14 : 677 494*674 : 677027'56 M 2 :677016-8 




© Copyrighi I9S6 

INDIAN STANDARDS INSTITUTION 

MAMAK ttHAVAN, 9 B>\KADUR SHAH ZAFAR MARC 

NBW DELHI UODOl 

Q ^ Decembes^ 19S6 



18:11635-1986 

Indian Standard 

METHOD FOR 

DETERMINATION OF STRENGTH OF 

DISPERSE DYES FOR POLYESTER 

BY SCREEN PRINTING 

Dyestuffs Sectional Committee, TDC 38 

Chairman Representing 

Shri S. G. Parulkar Indian Dyestuff Industries Ltd, Bombay 

Members 

Shri B. M. Naik ( Alternate to 
Shri S. G. Parulkar ) 
Dr V. G, AGNiHOTRi National Peroxide Ltd, Bombay 

Shri M. R. Bhatt Atul Products Limited, Atul 

Shri J. Y, Acharekar ( Alternate ) 
Dr H. p. Bhattacharya National Textile Corporation Ltd, New Delhi 

Shri P. P. Checker ( Alternate ) 
Dr ( Km ) M. D. Bhavsar Silk & Art Silk Mills' Research Association, Bombay 

Dr D. K. Das National Test House, Calcutta 

Shri N. H. Desai Ahmedabad Textile Industry's Research Association, 

Ahmadabad 
Dr M. M. Deshpande SG Chemicals and Dyes Trading Limited, Bombay 

Shri P. A. K. Nair ( Alternate ) 
Shri K. S. Desikan Office of the Textile Commissioner, Bombay 

Shri Paul Lingdoh ( Alternate ) 
Shri P. K. Kamath Crescent Dyes & Chemicals Ltd, Calcutta 

Shri Y. R. Mehta ( Alternate ) 
Shri N. Kasturia Ministry of Defence (R&D) 

Shri Rajendra Singh ( Alternate ) 
Shri K. V. Krishnan Golour-Chem Limited, Bombay 

Shri S. R. Rajagopalan ( Alternate ) 
Dr G. G. Kulkarni Chika Limited, Bombay 

Shri V. G. Salunkhe ( Alternate ) 
Dr B. Mahapatro Bombay Millowners' Association, Bombay 

Shri A. K. Mandal Directorate General of Technical Development, New 

Delhi 



Shri D. G, Soni ( Alternate ) 



( Continued on page 2 ) 



© Copyright 1986 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 
reproduction in whole or in part by any means except with written permission of 
the publisher shall be deemed to be an infringement of copyright under the said Act. 



18:11635-1986 

( Continued from page 1 ) 

Members Representing 

Shri B. M. Patel Dyestuffs Manufacturers' Association of India, 

Bombay 
Dr(Shrimati)S. S. Patnardhan Wool Research Association, Bombay 
Shri S. Rajagopalan Ciba Gicgy of India Ltd, Bombay 

Shri D. K. Murthy ( Alternate ) 
Shri A. V. Ramamurthy Development Commissioner of Handlooms, New 

Delhi 
Representative Saranpur Cotton Manufacturing Co Ltd, Ahmadabad 

Shri K. S. Rindani Sandoz ( India ) Ltd, Bombay 

Shri V. S. Angadi ( Alternate ) 
Shri S. R. Ananthakrishna Setty Binny Limited, Madras 

Shri A. J. Kadavan ( Alternate ) 
Shri H. A. Shah Century Spg & Mfg Co Ltd, Bombay 

Shri Mahesh Sharma ( Alternate ) 
Shri H. A. Shah Textile Association ( India ) Regd, Bombay 

Shri N. S. Saraiya ( Alternate ) 
Shri K. G. Shah Ahmedabad Manufacturing and Calico Printing Co 

Ltd, Ahmadabad 

Shri J. I. Setalwadi ( Alternate ) 
Shri D. K. Sinha Bombay Textile Research Association, Bombay 

Shri S. Vardarajan ( Alternate ) 
Shri N. C. Som Indian Jute Industries' Research Association, 

Calcutta 
Shri D. K. Srivastava Ministry of Defence ( DGI ) 

Shri A. N. Mushram ( Alternate ) 
Shri D. R. Tendulkar Amar Dye-Chem Limited, Bombay 

Shri R. I. Midha, Director General, ISI ( Ex-officio Member ) 

Director ( Tex ) 

Secretary 

Shri M. S. Verma 
Assistant Director ( Tex ), ISI 

Disperse Dyes Subcommittee, TDC 38:7 

Convener 
Shri S. G. Parulkar Indian Dyestuff Industries Ltd, Bombay 

Members 

Shri R. H. Bengiri Bombay Dyeing & Mfg Co Ltd, Bombay 

Shri M. R. Bhatt Atul Products Limited, Atul 

Shri B. M. Brahme Atic Industries Limited, Atul 

Shri J. L. Fotedar Gwalior Rayon, Birlanagar ( Gwalior ) 

Dr S. Y, Kamat Sandoz .( India ) Ltd, Bombay 

Shri M. S. Khadabadi Hindoostan Spg & Wvg Mills Ltd, Bombay 

( Continued on page 9 ) 



18:11635-1986 

Indian Standard 

METHOD FOR 

DETERMINATION OF STRENGTH OF 

DISPERSE DYES FOR POLYESTER 

BY SCREEN PRINTING 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 31 March 1986, after the draft finahzed by the Dyestuflfs Sectional 
Committee had been approved by the Textile Division Council 

0.2 Disperse dyes are marketed in large number of varieties in powder or 
paste form with different strengths and sometimes even as mixtures also. 
These dyes are mainly used for colouring hydrophobic fibres, such as 
cellulose acetate, triacetate, polyester, polyamide and polyacrylonitrile. 

03 The method prescribed in this standard is a general method and where- 
ever special instructions are given by the manufacturers, these should be 
followed while carrying out screen printing using the dyestuff. In order 
to compare the strength and shade of the dyestuff under test and the 
standard dyestuff, screen printing on 67/33 polyester/cotton fabric is 
recommended in two standard depths ( see Appendix A ). 

0.4 In reporting the results of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS: 2-1960*. 



1. SCOPE 

1,1 This standard prescribes a method for evaluating strength and shade of 
disperse dyes for polyester by hand screen printing. 

2. TERMINOLOGY 

2.0 For the purpose of this standard the following definitions shall apply. 

2.1 Depth of Print — It is the amount of dyestuff in g per 100 g of the 
printing paste used for printing. 



♦Rules for rounding off numerical values ( revised), 
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2.2 Strength of DyestuflF — It is the actual dye content in g per 100 g of 

the sample of dyestuff expressed as a percentage. 

3. STANDARD DYESTUFF 

3.1 The standard dyestuff against which the strength of the dyestuff under 
test is evaluated, shall be as agreed to between the buyer and the seller. 

4. APPARATUS 

4.1 Laboratory Scale Screen Printing Table Together with a Screen and 
Squeegee to Give Stripe Design 

4.2 Steel Rod — 15-20 cm long for stirring purpose. 

4.3 Stainless Steel Vessel of 2 Litres Capacity — To prepare stock 
thickening, 

4.4 Glass or Stainless Steel Containers — Twelve each of 500 ml capacity, 
for preparation of printing paste. 

4.5 Steaming Chamber — Capable for steaming at 2-1 kg/cm^ (30 psi ) 
pressure and with capacity to hold 24 specimens of 20 x 20 cm^ size. 

4.6 Water Bath — Provided with heating arrangement. 

4.7 Electric Iron with Energy Regulator 

4.8 Weighing Balance — Capable of weighing acurately up to 1 mg. 

4.9 Weighing Scale — Capacity up to 5 kg and capable of weighing 
accurately up to 1 g. 

5. REAGENTS 

5.1 Quality of Reagents 

5.1.1 Unless otherwise specified, *pure chemicals' shall be employed in 
tests and distilled water shall be used where the use of water as reagent is 
intended ( see 18:1070-1977* ). 

Note — *Pure Chemicals' shall mean chemicals that do not contain impurities 
which affect the test results. 

5.2 A Suitable Thickener — Preferably modified guar gum with/7H adjusted 
to 5.5 by adding citric acid or tartaric acid. 

5.3 Sodium Chlorate Powder or Aqueous Solution 



♦Specification for water for general laboratory use {second revision ). 
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5.4 Citric Acid — ( See IS : 5464-1970* ). 

5.5 Sodium Hydroxide Flakes 

5.6 Sodium Hydrosulphite Powder ( Na^S^O^ ) — See IS: !9!9=1961|. 

5.7 Sulphuric Acid — 70 percent (mlm), specific gravity 1-629 at room 
temperature. 

5.8 A 5 Metres Well Scoured, Bleached and Heat-set Piece of 67/33 
Polyester/Cotton Fabric of Plain Weave — The fabric shall not be treated 

with optical whitening agents. 

Note — 100 percent well scoured, bleached and heat-set polyester fabric in plain 
weave may also be used. In this case carbonization treatment as given in 6.10 is not 
required. 

5.9 A Non Ionic Synthetic Detergent — Based on polyethylene glycol. 

6. EVALUATION OF STRENGTH OF DYESTUFF 

6.0 Procedure 

6.1 Prepare stock thickening using following reagents: 

a) Suitable thickener — 80 parts, 

b) Sodium chlorate ( solid content ) — 2 parts, 

c) Citric acid — 4 parts, and 

d) Water — to make up to i 000 parts. 

Slowly add the thickener ( see 5.2 ), sodium chlorate and citric acid 
to water. Stir for 15 minutes at room temperature so as to obtain a 
homogeneous paste. 

6.2 Prepare the stock printing paste using following reagents for the 
standard dyestuff and the dyestuff under test separately: 

a) Standard disperse dye — 10 g, 

b) Warm, water ( 40 to 50°C ) ~ 30 g, and 

c) Stir well. 

Add 60 g of stock thickening as prepared in 6.1 so as to m,ake total 
stock printing paste of 100 g. For dyestuff under test prepare stock 
printing paste of 400 g with 40 g dye, 120 g warm water and 240 g stock 
thickening. 



♦Specification for citric acid, monohydrate. 

•f Specification for sodium hydrosulphite ( first revision ). 
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6.3 Prepare separately the required printing paste for the standard dyestufF 
for the depths as recommended in Appendix A as follows: 

Stock printing paste — X parts by mass 

where X = recommended depth x 10 

Stock thickening — 35 parts by mass, and 

Warm water — To make up to 100 parts by mass and stir 

thoroughly, 

6.4 Take 5 m of 67/33 polyester/cotton fabric and print it with the printing 
pastes of two recommended depths of standard dyestuff as prepared in 6.3 
by hand screen printing (in two strokes in forward and backward direction) 
on one side of the fabric and mark the printed area for identification. 

Note 1 — The polyester/cotton fabric used should be well desized, scoured, 
bleached, soured and heat-set. The/7H of the cloth ready for printing should be 
neutral or slightly acidic and never alkaline. The fabric shall not be finished and 
treated with optical whitening agent. Before printing, it shall be ironed to remove all 
creases and folds. 

Note 2 — The pressure applied on the screen by hand through squeegee should be 
normal and uniform throughout while printing so as to get uniform and even prints. 
Excessive pressure should be avoided. 

6.5 Prepare suitable quantity of 24 printing pastes in 0*5, 1-0, 1*5, 2-0, 2-5, 
3-0, 3-5, 4-0, 4-5, 5'0, 5-5. 6-0, 6-5, 7-0, 7-5, 8*0, 8-5, 9-0, 9-5, lO'O, 10*5, 11-0, 
11-5 and 12 percent depth of dyestufif under test in a similar way as in 6.3 
except that the amount of stock printing paste to be taken is calculatad by 
using the following formula: 

Amount of stock printing paste required = Percent depth of printing 

paste required x 10. 

6.6 Print with printing pastes of different depths as in 6.5 separately similar 
to the procedure followed 6.4 side by side on the polyester/cotton fabric 
( see 6.4 ) and mark the printed areas for identification. 

6.7 Dry the printed fabric on screen printing table. Cut 20 x 20 cm 
specimens of printed fabric with all the different depths as printed in 6.4 
and 6,6 and steam them in the steaming chamber at 2*1 kg/cm^ ( 30 psi) 
pressure for 30 minutes. 

6.8 Treat all the specimens of printed fabric separately after steaming, in 
baths containing 2 g/1 sodium hydroxide and 2 g/1 sodium hydrosulphite 
powder at 60-70°C for 15-20 minutes and at material to liquor ratio of 1:20. 

6.9 Rinse all the specimens well in tap water and dry them on screen 
printing table. 
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6-10 Carbonise all the printed specimens separately in baths each containing 
70 percent (mjm) sulphuric acid and 10 to 20 g/l of urea or sulphamic 
acid at room temperature for 30 minutes. 

6.11 Rinse the carbonized specimens thoroughly in tap water and wash them 
separately in 2 g/1 suitable detergent ( see 5.9 ) at boil for about 20 minutes. 
Rinse well, dry and iron all the specimens ( on the reverse ). 

6.12 Select two prints of the dyestuff under test which exactly match with 
the prints of the standard dyestufif. Note the percentage depths of the 
prints of the dyestuff under test which match with the two prints of 
recommended depths of the standard dyestuff. Also find out the variation 
in depths, if any, from the standard depths ( see Notes 1 and 2 ). 

Note 1 — Before comparison of prints, the specimens should be spread out, 
ironed properly and laid side by side in the same plane and oriented in the same 
direction. The consistency in depth variation of different prints of standard dyestuff 
and the dyestuff under test should be observed. If the depth variations between the 
two consecutive printings are not constant, the printing should be repeated. More- 
over it should be ensured that prints are uniform and free from printing defects like 
colour spreading, overlapping of design, etc. Matching should be done on a perfectly 
white background. 

Note 2 — The strength of the sample should be expressed on comparisons of 
printings obtained as in 6.11. The variation in shade should be reported in the 
reduction printings as obtained in 6.11. 

7. CALCULATIONS 

7.1 Calculate the strength of dyestuff under test for each recommended 
depth of standard dyestuff by the following formula: 

S - ^ X 100 

where 

S = strength of dyestuff under test in percent; 

A = depth of printing of the standard dyestuff; 

B == depth of printing of the dyestuff under test which exactly 
matches with that of the standard dyestuff. 

7.2 Calculate the average of the two values of S as obtained in 7.1. 

8. REPORT 

8.1 Report the value obtained as in 7.2 as the strength in percent of the 
dyestuff under test as compared to the standard dyestuff. 

8.1.1 Report also the variation in depth in comparison with the depth 
of the printing paste of standard dyestuff. 
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9. SAMPLING 

9.1 Lot — All the containers of the same dyestuff and of the same strength 
delivered to a buyer against one despatch note shall constitute a lot. 

9.2 Unless otherwise agreed to between the buyer and the seller, the 
number of containers to be selected at random from a lot shall be as given 
below: 

Lot Size Sample Size 

Up to 15 2 

16 to 25 3 

26 to 50 4 

51 to 100 5 

101 to 150 6 

151 to 300 7 

301 and above 8 

9.3 If the dye is marketed in powder form, draw from each container as 
selected in 9.2 a small quantity of the dye by a suitable sampling instru- 
ment from three different parts and mix thoroughly to get a composite 
sample weighing about 20 g. This shall constitute the test sample. 

9.4 For dyes marketed in liquid emulsion or paste form, shake each 
container as selected in 9.2 thoroughly so as to homogenize the dye disper- 
sion and then draw the test sample as given in 9.3, 



APPENDIX A 

RECOMMENDED STANDARD DEPTHS FOR EVALUATION 
OF STRENGTH OF DYESTUFF 

( Clauses 0.2, 6.3, 6.12 and lA ) 

SI No. Hue of Dyestuff Recommended Percent 

Standard Depth 

1. Black and navy blue 1 and 6 

2. Others 1 and 4 
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INTERNATIONAL SYSTEM OF UNllS (SI UNITS) 




Base Units 










Quantity 


Unit 


Symboi 






Length 


metre 


m 






Mass 


kilogram 


kg 






Time 


second 


s 






Electric current 


ampere 


A 






Thermodynamic 


kelvin 


K 






temperature 










Luminous intensity 


candela 


cd 






Amount of substance 


mole 


mol 






Supplementary Units 










Quantity 


Unit 


Symbol 






Plane angle 


radian 


rad 






Solid angle 


steradian 


sr 






Derived Units 










Quantity 


Unit 


Symbol 




Definition 


Force 


newton 


N 




N = 1 kg. m/s'-* 


Energy 


joule 


J 




J =- 1 N,m ^ 


Power 


watt 


W 




W=.i J/s 


Flux 


weber 


Wb 




Wb-1 V.s 


Flux density 


tesla 


T 




T==i Wb/m.'' 


Frequency 


hertz 


Hz 




Hz= 1 c/s (s-i) 


Electric conductance 


Siemens 


S 




S = 1 A/V 


Electromotive force 


volt 


V 




V = 1 W/A 


Pressure, stress 


pascal 


Pa 




Pa= 1 N/m^ 
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